Environmental influences on the central nervous system and their implications for the aging rat.
Two methods of providing environmental stimulation that were introduced in the 1950s have guided much research on neurobehavioural plasticity. These are neonatal handling and environmental enrichment. Neonatal handling has been shown to permanently affect behaviour and endocrine responses. Recently this manipulation has been shown to have important influences on the aging individual, protecting the hippocampus from age-related dysfunction and neuronal loss. These effects are mediated, in part, by keeping glucocorticoid levels low. This has been characterised by, among other things, elevated expression of glucocorticoid receptors in the hippocampus. Earlier studies have failed to present convincing evidence for differences in hormonal variables between animals housed in enriched and impoverished environments, and have not consistently reported changes in the hippocampus. Recent data from our laboratories have shown that adult animals housed in enriched environments had, like neonatally-handled rats, higher expression of the gene encoding glucocorticoid receptors in the hippocampus. Taken together with the induction of NGF and NGFIA gene expression in the hippocampus of enriched animals, these results implicate genes encoding transcription factors and glucocorticoid receptors in the cascade of events leading to environmentally induced cerebral changes. In addition, these results suggest that environmental enrichment in adulthood, like neonatal handling, may have the potential to protect the aging hippocampus from glucocorticoid neurotoxicity.